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UMMARY
S INTRODUCTION

e comnri e chks s s (30, e i
bursal disease virus ( vvIBDV €o .lr'lfectlous disease of young chickens caused by a double-
dead birds were examined at 1 2) - Sacrificed and  stranded RNA virus (IBDV) of the Bima- viridac
&ays post-infection (PI) »2,3,4,5,6 and7 . IBDV is well known to have a selective tropism
. for B-lymphocytes and cause necrosis of lym-

The results revealed severe clinical signs 2 d phoid follicles of e Bursa o7 "ahrees 81
PLthe course of the stz g 5. f‘ys (Craft et al., 19?0 ; Ismail et al., 1987; Sharma et
Mtidiy ang ot s ort with high  al., 1989 ). During the last decade , outbreaks of
of the infected. s i', e'r Zty eight precentage  an acute IBD with unusual high mortality oc-
e Witk ¢ gy py w_; ;d., 67% of th.em curred in Europe ( Chettle et al.,1989 ) and then
hanges ;r e Hanlehr ‘F 1 'IS.UﬂCt pathological ~ spread widely to other countries including Egypt
ag harderian s 5 (GHa ricius (.BF), thymus (El-Batrawi,l999; Khafagy et al., 1990 and 1991;
) . These included fo- Ahmed , 1991 ; Sultan, 1995 ) . Chickens inocu-

@ |
Ymphoiqd
necrosi § 4 o o
SIS and depletion in bursal lated with isolates from such outbreaks (very viru-

Phoid foyy:
Ollicles , cortica] lymphoid necrosis in

L
»and
et al., 1992 ; Nunoyo et al., 1992 ; Tsukamoto et

\
al., 1992 ) . The mechanisms by which the BF is

lent strains) developed thymic and bone marrow

lesions as well as necrosis of the BF ( Nakamura
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destroyed during infection are still unclear. Be-
sides necrosis, apoptosis has also been observed
recently after in vitro ( Vasconcelos and Lam ,
1994 : Tham and Moon , 1996 ) and in vivo infec-
tion with IBDV  (Inoue et al., 1994 ; Vasconcelos
and Lam , 1995 ; Lam , 1997 ; Ojeda et al., 1997)
in lymphoid bursal cells . The suppression of the
immune system is principally caused by alteration
of humoral response, but some investigators have
shown also alteration in the cell - mediated im-
mune response following IBDV infection (Craft
et al., 1990 ; Sharma and lee , 1983) .

The objective of this study was to determine the
pathogenicity of a local isolate of IBDV for egg-
type chickens ,with special reference to its effects
on central and peripheral organs of the immune

system .

MATERIALS AND METHODS

Experimental chickens: Two hundred , one-day-
old commercial white egg-type (LSL) male
chicks from a commercial hatchery, which pos-
sessed maternally derived antibodies (MDA)

against IBDV, were used .

Reference antigen and antiserum: Known posi- .

tive and negative IBDV antigen and antiserum
were obtained from Divinders Institute , The
Netherlands , for use in agar gel pricipitatior;
test (AGPT) .

IBD-virus: A local IBDV strain , isolated and
identified by Sultan (1995), was used for
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mortality in susceptible €gg-type chickey
5.

el precipitation test (A : The |
: est

was used to demonstrate Seroconversion (,
IBDV and to detect IBDV antigen(s) in BF o
infected chickens . The agar medium wag pre-
pared as described by Wood et al. (1979)

-li - t I
SA): The test was prallelly used to demon-
strate seroconversion to IBDV in infected
chickens , using commercial ELISA kits sup-
plied by IDEXX Laboratories , Inc., West-
brook, ME 04092 . Application and interpreta-

tion of the test were undertaken according to

the instructions of the kits producer .

Histopathological examination: BF, thymus 2nd

GH were collected from five infected and no-
infected control chickens at 1,2, 3, 4,5, 621
7 days PI and specimens were fixed in 10%
neutral formalin and processed in the usual
way for paraffin sections which were stained

by hematoxylin and eosin .
e from infected
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dead birds and those which survived 11.15 ! .
giluted 1:1 10 P°
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up 10 49 days of age . For this pur-

da
jrom ! y ples were collected at

e 10 random blood sam
5

 intervals and sera were examined indi-
gifferen
sidually bY AGPT and ELISA .

oy 49 of age , @ group of 100 birds were sub-
jcted 10 oculonasal challenge with 100 pl / bird
o BDV local isolate and observed for 7 days PI,
and the rest of the experimental birds were kept
without challenge as  control group . Clinical
signs , mortality pattern and rate , and gross le-
sions were recorded and IBDV antigen detection
in bursal homogenates of dead and survivor birds
was carried out . In addition , bursa : body weight
index and bursal index were determined respec-
tively for infected and control birds after Lucio
ad Hitchner (1979 and 1980) and Sharma et al.
(1989). Seroconversion was also followed in
tese birds up to 7 days PI by AGPT .

Futhermore, histopathological examination of
22::;:‘5 and GH‘ of five dead and / or sacri-
g : was Carr-lcd out at |- day intervals

observation period . The severity of

mphoig ¢
m Phoid tissue lesions of BF was scored 0 - 4 on
© basis of |

e Ymphoid tissue necrosis and / or de-

ion :
U\ymuS a::)cordmg to Sharma et al. (1989) , the’
n “4onthe basis of cortical lymphoid

Tecros;
il SIS and / o cortical atrophy according
o “etal (1992) | and the GH was
8.y )
g, 0 ;1 the basis of plasma cell (PC) ne-
r .
epletion according to Dohms et al.
Mg
Jig
lza.Vol.48.1\10.4(2000)

h

Statistical apalysis : Data were analyzed by sty-

dents test after Steel and Torrie (1960) to de-
termine the significance of difference between

infected and corresponding controls .
RESULTS

Table (I) shows maternaly derived antibody
(MDA) waining from the experimental chicks as
detected by the AGPT , which exhibited a de-
creasing pattern weekly from 1 day up to 21 days
of age , but were not detectable at 28 days of age .
EIISA titers showed a similar pattern and were

negative (< 45) at 42 days of age.

Chickens inoculated with vvIBDV (Table 2 ) ex-
hibited severe clinical signs including watery di-
arrhoea , dehydration and depression from day 2
to 7 PI, 90 % morbidity and 68% mortality oc-
curred in 2 - 5 days PI . Severe haemorrhagic
gross lesions typically seen with IBDV infection
were observed in both dead and sacrificed birds .
IBDV antigen could be demonstrated in all BF
homogenates from birds that succumbed within 2-

7 days PI but not in those collected from survi-

vors 7 days PI.

After the initial acute inflammatory phase of
IBDV-infection, which was characterized by sig-
nificantly higher bursal indices than noninfected
controls , BF indices declined in infected birds
and were significantly lower than control values
at4, 5,6 and 7 days PI (Table 3) . BF atrophy ,
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Table (1): Waning of maternally derived antibody in commercial white egg-t
-type

male chickens.

No. of Serological tests
Agel/days Examined AGPT ELISA
Seta

i | % | Range | Meanzsp
1 10 10 100 145-576 433 + 80.95

7 10 10 100 195-432 324 £ 73.21
14 10 7 70 '147-370 290 +£45.17
21 10 2, 20 101-290 202 £ 33.70
28 10 0 0 86-156 127 £ 22.50

35 10 0 0 48-120 88 +16.38

42 10 0 0 20-80 33+18.56

49 10 0 0 18-50 2041222

AGPT : Agar gel precipitation test . No. = Number
ELISA : Optical density X 1000 < values ( 45 are negative ).

SD - Stander deviation.

Table (2) : Results of experimental infection of commercial white egg-type male

chickens with local field isolate of IBDV.

No. of
Agel | o0 Pattern of mortality PI Precipitinogen
days Brids (No. of birds dead at x day PI) | Mortality detection in BF.
lalslalsle]l 7] ™ | % | Dead |Sumive®
No./
infected
49 o0 | ole(ss[3[1]o]ofcsnoo|es|esiecs 0/32
4_——/
No. : Number
PI : postinfection
BF : Bursa of Fabricius.
0,4(2000)
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Table (3) : Bursa body weight mean index, bursal mean index and seroconversion of commercial white egg-type male chickens
experimentally infected with vv IBDV local field isolate at 49 days of age.

Exam . No. of | Body wt (g) at x days PI. | Bursal wt (g) at x days PIL. Bursal ) B: w.u Seroconver-
A Bird Exam. index (@) indes (b) .Mo: PI
treatment | Bird Rang ; mean + at x |mean + SD at | at x days
ange Means +SD| Range | Means +SD days PL days PL (AGPT).
1 I 5 262-315 | 275+6.25 | 1.25-1.65 | 1.40 +0.20 | 5.09 + 0.65 1.04 0/5
C 5 287-312 | 286 +7.11 | 1.20-1.55 | 1.40 +0.40 | 490+ 0.33 0/5
2 I 5 280-340 | 315 +5.80 | 2.70-3.10 | 2.6 +0.20 |[8.25 H.o.ﬁ i 2.06 0/5
C 5 288-370 | 325+4.30 | 1.13-1.50 | 1.3 +0.20 4.00 £ 0.20 0/5
3 I 5 310-400 | 355+6.80 | 2.65-3.80 | 2.70 +0.30 [7.60 + 0.35%*% 1.90 0/5
C 5 330-420 | 370 +4.13 | 1.18-1.60 | 1.50 +0.10 | 4.05+0.42 0/5
4 I 5 315-416 | 366 +5.40 | 0.90-1.40 | 1.10 +0.30 | 3.00 + 0.27*. 0.84 0/5
C 5 350-430 | 390 +7.81 | 1.30-1.70 | 1.40 +0.20 | 3.59+0.20 0/5
5 I 5 310-430 | 385 +6.14 | 0.70-1.50 | 0.90 +0.30 | 2.34 +0.38* 0.57 0/5
C 5 370-460 | 433 +8.10 | 1.20-2.60 | 1.70+0.20 | 3.93 +0.42 0/5
6 I 5 325-450 | 395 +12.15 | 0.60-1.40 | 0.80 + 0.40 [.03 + 0.53*** 0.46 0/5
C s 388-485 | 440+7.56 | 1.20-2.70 | 1.90+ 0.20 | 4.39 +0.44 0/5
7 I 5 315-455 | 390 +15.80 | 0.40-1.20 | 0.60 + 0.30 [1.54 + 0.45%** 0.33 1/5
C 5 410-480 | 450 +6.13 | 1.20-2.90 | 2.10+ 0.40 | 4.67 +0.36 o/s
PL: Postinfection. AGPT: Agar gel precipitation test (positive number/examined number).
1: Infected. C: Non-infected control * Significantly different from control at P< 0.05.

(b): Determined by the formula of Lucio and Hitchner (1979), where by bursa: body weight index (B:B index) less than 0.7

denoted bursal atrophy (Lucio an Hitchner (1980).

<)
o
o
)
5
o
=
- . . . . 8
(a): Determined by the formula of Sharma et al., (189). ***= Very highly significantly different from control at <0.001. <+
2
SD: Stander deviation. %
Qg
-
b4
-
=
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Table (4) : Histopathological lesion scores of the bursa, thymus and harderjan
egg-type chickens infected at 49 days of age with local flied isolate

8land of whj

of IBDY,
Mean lesion score ()
Day PI Bird No. of .
ay treatment Bird Bursa (B) Thymus(c) Harderian (P)
gland
] 1 5 0.7 0.0 0.0
C 5 0.0 0.0 0.0
2 I 5 1.35 0.35 0.7
C 5 0.0 0.0 0.0
3 I 5 3.70 0.70 1.0
C 5 0.0 0.0 0.0
4 I 5 4.0 1.0 1.35
C 5 0.0 0.0 0.0
5 I 5 4.0 1.35 2.70
C 5 0.0 0.0 0.0
6 I 5 3.35 1.35 3.0
C 5 0.0 0.0 0.0
o 1 1 5 2.20 1.0 3.0
C 5 0.0 0.0 0.0
(A) : Average score of five birds . I =infected.
(B) : Scored according to Sharma et al. (1989 ). C = comrpl -
(C) : Scored according to Nakamura et al. (1992). PI = post infection.
(D) : Scored according to Dohms et al. (1988) . No. = number.

as indicated by bursa : body weight index less

than 0.7, was determined 5, 6 and 7 days PI (Ta-
ble 3) . Only IBDV- inoculates developed precipi-

tating antibody (1/5) detected at 7 days PI (Table
3).

Lymphoid tissue lesions were first observed in BF-

and were followed by necrotic changes in GH and
thymus (Table 4 and Figs. 1&2 ) . On day | PI,
the medulla of BF showed necrosis , particularly
in the small lymphocytes . Extensive necrosis of
medullary lymphoid cells were observed in BF on
day 2 and 3 PI . By day 4 and 5 PI, the lymphoid

follicles were cavitated with marked lymphoid
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day
cell necrosis in both cortex and medulla . Eybu
6 and 7 PI, BF were replaced by hyperplastic ”
S
sal epithelium and degenerative medullary C:’o :
The GH from IBDV- infected chxckenss3 y
a2,
slight depletion in plasma cells (PCS) s
ols »
days PI . Compared with contr S o
marked necrosis and extensive deP¢

34)-
5.6, and 7 days PI (Table 4) and Figs.{
(Td blc

jton **
dep 58

(7
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o

s Pl
Thymic lesions were detected 2 days

te
. At 3 and 4 days PI lymphocy
the
prominent in some areas Of .
days PI, lymphocyte depletion

gressed in the whole cortex. A
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Fig(1) : Bursa of Fabricius of chicken 4-days PI, showing Fig.(2) : Bursa of Fabricius of chicken 5-days PI, showing

edema and severe heterophilic infiltration. (H&E degeneration of lymphoid follicles (H&E X 250).
X 400).

Fig(3) . . :
80) : Harderjan gland of chicken 7-days PI , showing Fig.(4) : Harderian gland of chicken 7-days PI, showing
Severe haemerrhage (H&E X 250). excessive lymphocytic proliferation (H&E X 250).
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was greatest at 7 days PI. In the medulla , plasma
cell infiltration and microscopic haemorrhages

were prominent from 5-7 days PI (Figs. 5, 6) .

DISCUSSION

Five parameters were used to evaluate the pathog-
enicity of an IBDV isolate for susceptible white
egg-type chickens . These included clinical signs
and course of the disease , morbidity and mortali-
ty rates , gross and microscopic lesions in BF, GH
,and thymus lymphoid tissues and B : B ratio and
index . Based on these criteria , data indicated that
the IBDV isolate is of the very virulent (vv) path-
otype . Susceptible chickens inoculated with this
isolate at 49 days of age exhibited severe clinical
signs, gross and microscopic lesions in BF , GH
and thymus and high mortality (68 %) typically
seen with vvIBDV infection (Chettle et al,, 1989 ;
El-Batrawy, 1990 ; Inoue et al., 1994 : Khafagy et
al., 1991 ; Nunoya et al., 1992 ; Sultan ,1995 ).
Bursal atrophy, as judged by BF : body weight
index less than 0.7 (Lucio and Hitchner , 1979 |
1980 ), was determined 5,6,and 7 days PI and
IBDV antigen was detected in the BF of birds that
died 2-5 days but not in survivors at 7 days PI .

Specific serum precipitins could be detected in-

only 1/5 birds 7 days PI .

Histopathological investigations showed the pres-
ence of lesions in the lymphoid tissues in BF, GH,
and thymus . However , the most severe lesions

consisted of degeneration , necrosis and depletion
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of lymphocytes which Were seep j

N the
lymphoid follicles burgy)

Mpletely .
tal. (1999,

BF by Igpy

ht since apop-
tosis has been observed besides NECTOsis in vy,
0

- This resy]t co
cords with the findings of Nieper e

Depletion of lymphoid cells in the

infection has to be seen in a ney lig

(Vasconcelos and Lam, 1994; Tham ang Moon,
1996) and in vivo (Inoue et al ., 1994 » Vasconce.
los and Lam, 1995; Lam, 1997 ; Ojeda et 3) .
1997 ) . The changes in the thymus and GH were
less extensive than in the bursa . This might be
explained by the possible relationship between
virulence and immunosuppressive effect of [BDV
( Rojs and Cerne, 1997 ) . Detection of histopath-
ological changes in both BF and thymus cleared
that IBDV infections affect both humoral and cel-
lular immune response (Craft et al., 1990 ; Shar-
ma and Lee , 1983 ). Since the GH is a major anti-
body producing site in the paraocular area, the
reduction in PC number at 2 to 7 days PI might
compromise the local immunity in the paraocular
region and the upper respiratory tract associated
with IBDV infection ( Dohms et al., 1988 ).
The changes in the thymus during first week P’[
with vwIBDV were characterized by conic:::::)’
phoid depletion and focal atrophy as P "
. Sharma ¢!
reported by Inoue et al. (1994) :
(1989) and Tanimura etal . (1995) -

f wiBDY o

)in susccde]‘
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